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Abstract 



PROBLEM TO BE SOLVED: To fonx) good 
electric contacts to fine capacitors without 
deteriorating the electric characteristics of the 
capacitors, by fomriing an oxidation resistance film 
on upper electrodes and tapering its portions 
brought into contact with the upper electrodes. 
SOLUTION: After forming polysilicon plugs 14, a 
TiN film 15 is formed with a R film 16 formed 
thereon for lower electrodes of capacitors. A Pb 
(Zr. Ti)03 17 is deposited, R 18 is formed as 
upper electrodes, Si02 19 is fomried as a 
capacitor etching mask, a resist mask 22 for 
forming the Si02 19 is formed, the Si02 19 is 
etched, and the resist mask Is removed to form a 
tapped Si02 19. This forms a semiconductor 
memory showing good electric characteristics, 
without damage to the interi'ace between the 
upper electrode high ferroelectric insulation film. 
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im^ms ] if^js 1 cfci^^T . iMmmiftmimit 
m^mem^^i , ti««2, if^Jis. m^m4 

[fS*Jl7] W*]S1 . i«*«2, S^«3, if«JS4 

cif*3i8] ff^iai, if«Ji2, Msjas, n^m4 

± 1 0 o^mx'h^^ti^^ ^ u^a. 

^^•^'^i^ir^-tm^mi^^^vm.mcommijmx'h'y 
X. ±isrF^mmt^j:i>mimmmim&L. lami 

w. 1 imm±.i.z±M±Mmm. t^j:hm2 mmmiim^ 
L. ±.sSM2mm.m±.izmmimm^ziih'r-j^i^^(^ 

^ziiy)±im2mmMi:\'^^:i^'v^>'fL. ±I5K7 
mm^zlMM 1 t ±Mm 1 ««« & H 7 >f y ^ 

( mM 1 0 ] tt^fl 9 tfc V , ±.mmimm t l 
X , mmmx'$> h mm t l < (iM-fti^j . t l < 

J^^tCSiOj, Si3N4, RuOz. IrOj iOrtf^i^" 

1 2 ] is*ja9 . fi*Ji 1 Qt.fz\±mMT^ 1 1 
cis^is 1 3 3 mim^ , is^js i o t ^vitiit^^ 1 1 

Cil^:fl 1 4 ] |»^«9 . f»^« 1 0 1 1 

tCiJV^T, ±i2»eS*lSJg«{c|^^*^2 OtLhl 0 0* 



[000 1] 

S y 7 y r A r -b t U S 7t {iii-fiiSteiB^» 
[0002 J 

X. (Ba, sr) TiOs <DXo^j:mmmwtmm'^ 
pb (zr, Ti)03cr>xo^j:mmm.i*:tmm^my'^?> 

i. (^tiK ^^m^5 -299601-§-^|g^ 1 9 9 5 ¥ I E D 

M rov—x^f P. 1 1 5^b'X'm&^tix^^ 

■!>, ffii^* (Ba, Sr)Ti03 ^^ArJ-^i^S^ 

m^zmot, ^co^\>^mmmizx*)^-r^-<i^^i:wmi,z 

^itiim^iz^j:^ . ^mmi^p b ( z r . t i ) 03 & 
^-r^-^i^^immzmtii^. -^-oat^^^tcioy^r 

^ 5 y ^ 7 y^i. T -bx^ t y co^mm^tt^^^X'h 

[ 0 0 0 3 ] i« • ^i^m^M&^A-vNv^i^ptc 
fflv^sj^tcfi. ^-r.f^'^i^mM(r)mAMmmmz^j: 

ig-ffcsixsfc. ismrnrnm^ma^^mizm^^tixLt 

ofzMz. m ■ ^mmi^^mco^ii^mmx'^^j:<^j: 

^tnz<\^m^mmo . (2) mimi^mn^iiiff^tim 

mo. b\>^o2^cD:mti<mm^tix\^^i,. 
[00 04] m-it^tLi,z<\,Mm^^^^'>-^i^^mmi>z 

99601 ^^j!:mx'm^^ixx\>^i,, mimi^m^werimn 

^mm-th^-mi. I r^Ru, tL<«iI rO^ 
UO2 SrfflC'*^:^*^ 1995^ I EDM rov—r 
-f>-^ p. 1 1 9 -YVx^l^— f.y K 7xax 
l^i^' h U (Integrated Ferroelectrics) 1 9 9 5¥ 
p. 1 7 g^b'X-m^^tlX^^^. ^co^X'ti. I r 
/I r02 ^Pt/I ^OWSIKSr««CfflO^ 
ZbiZj:^. Pb (Zr, Ti ) O3 *»^><55Pb<7)fEIS[ 

[ 0 0 0 5 ] ft ■ ^mmt^^mmi:m\'^fzvt^cr)^^y^ 

(2) ft • mmi^mtmi:imi-^. o) ±a5«ffit=5r 
i.^«K^ita-r-i., i:3[iioJtaig^g-ri.. 
m<ommmimm^^ ^ y rj'ffi^c v d v ^ /biii> . 

• 3iiSmf^^^l^C0tjl«^«i. X^^y^m, CVD 

jS, vvi-- (soi-gei)ffi. ^«ft^fc*co:ft-«*«fflv^ 

^ixi.. s • mn^f^immcof&im'^mm.m ■ mnm 

mi. mkm(r)i^^izm^'f-i> . ^<r>tcihiz;iixh<r> 

^^mm<mmx'ii. immz-s,\^^m:m^Ltz*) . 
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[0006] z(7)j:oizimLrzmmmt^ ■ ^mmi^ 

{fl9 94^ I EDM ynly—^^yy p. 84 
3 T'ti. Ta5^i:=5rl.^milSi: . • SS^mi^ 

2SiOMSrK7>fx y^>'i?'L. ClcOitcdf v^N°i^^ffl!l 
tctmfi<;S?M$-K-?.7tJ6£7)H5-fx-y^>'j/$:L- 
[0007] tfcf?lJx(i'#^¥5-29%01 ^^?gTii, 

TgB«flgt^l.^«IKi:«03Jl^x-/ 
je?^vx^*i— Pt'*SC:i:*»<?>. iMW-mf^i^^h 

iftbh. Z(0:fTmTii. H^'fX-yf-V^ORlE^^??!! 

2rffi3%^{i, PtcOF7-^x.yf->'i?'KJE5^??8*^v 

19 9 6^ Symposium on VLSI Technology Digestof 
TechnicalPapers p.2 8T{i, W-r— >'N'VX^tC 
dfr^^°>-;5'Ox->'^°^'5'^x>yf->'^^^J; 0. P tMffl 

[0 0 08] 

tcr^-i->'AO. ism*£0(ST^, mmi^<^^^^ 

[0009] vrco#sr^->'*<oj^a{i. i% • ssism 
H 5 X -y y mtof - - i^'r -y r{f ^>-:> ^ t' 



[0010] ±gpm/* • ^mwmmco^m^^^M- 
[0011] Lt-L. ^-^x^i^Ltztt-o^ mm% 

i\ tmf^t. T^nMt^j:i>mW^<r>:L-y^yytiiX' 
^^j:<^£->XLt.'>tz. 

[ 0 0 1 2 ] tTt. J>^>*^t46Wf— >'N°-7Xi?-C, ±M 
«ffit=3:l,»WM • i6iSK ■ TSB«ffit^S«««<OX 

•yi~yy^n\>^^-^^^>'yi:m^Lxi}>io02 mm^T 

[00 13] 

2 mm%TX'(7)mm^ . ±gB«fiii:^s^«jf(7)x-y 
f-vj/f^tciTi. Sid ^c-rs zkxhh. 
[0014] ^(ritzibco^mi. <J:<?)¥3SEftc^^ u^S 

(r>mwjmx'hh. 

[ 0 0 1 5 ] (1) TunmhimmtiMmMht^hKc 

\m%M}L\,zmmm):.^£h^\mm^m^\^. ± 
i.^2mmMi.i<zmmmmz^h^-}^m^<r> 

t:J:'9±iBlg2»mJi^H5^x.yf-y^t, ±EH7 

af*{w±f eis 1 t ±ie^ i ^ma ^ h 7 ^ x .y ^ 

±iSI^2ifeiSJi€rH5-fx<y^y^L 

x±ti^^^^i-:^^cr)mmssim^^:m&-ti>^i^^ 

[0016] fie*<0:*-}S*^ h'^-f X yf-V^^COT^-yN- 

*^BBT1±, iSJg!-fbtttfOf— >'^°-7X^7^ 

mdztizxo. wr^comm^m^t^ z t t^x-^ h . 
[ 0 0 1 8 ] (2) TumMt^mtiMmMtx-m^ 
m^x^i±u±.mmmi<zmLx^^hu^i,zy—/^m^i 



[00 1 93 .l<^j:ol,z'r-/t^x^btX&.mtfzm 
[00 20] 

■C(i^K«#:Pb (Zr, Ti)03 (lUTPZTtBg 
IE) SrfflV\ dr^yW:S'«ffii:LTPt2:ffll^-CJg^^ 

[0021] S i ««1 JitC»^ii-^S i O2 22:?^ 
^LTS>i.. y-hK^tlS (B^LTV-*^ 

^ y 1*1 1 b' -y h am^^mmh , c: oussc^ht' 

y— h««ii:LTJ:<fflV'>^>ix€.dopedpolyS i^, W 
Si, MoSi, CoS ic7)i3^i^U-9--f H■$•fflV^^^ 

[0 0 2 21 v-HiS(y-hmei)3tc{4. y-hmsi 

x^-->)-6im&Lxh^. ic7)y-M:sx^--9-«4 

[ 0 0 2 3 ] V- ( y- 3 (D^iZiiV- V 

mm^immm nm^Lxhh. ^ <nmmii&^ t 

tjeJST'Ji^V^*^ b'.y bi^fflr^^^l O^lyS i r 

^^Lh (0^J^(±'S i3N4i: S i O2 ) J:5(cLT*3tt 
mz. mi^(^7'y7'^co\^y^ x.-yi-y:fi-thztij 

[ 0 0 2 4 ] m(y-hmm)3<r)mmzx ^x'% 

(BPSG^f) ^CVDJfeJ*)^&fflV^^l.(f J:V\ ^ffl-fi::^ 



) #^¥1 0-2 2 385 5 

yy^zXh ^Bx -y ^' -y , -f C^SMff S ( C M P ) ^5: 
3|5|lifi09TJ4. BPSGU70-]l?:CMPT*J5feLT 

^-Ytm.^m^mf^si:m^Lx\^h. icoiKii 

mmmmmim^mm^m^Lx\^h. :L<mic 
vD^xj^ >y ^j'lta&fj^^-rfLtf , 'J 7 o-)P i 0 i 
mm^mi:m^x'^i>, m.<7)mAtLx^i. sio^^ 

S i3N4^fc'(59jlS<30S i LS I rD-b^-C'fflV^^,ilS 
[002 5] ^Jfi-ft^^j^^fi^aMQOJ^^cOf* 

hz. }^-vhm.mryyio^m^Lxhh. ^^mmx- 

(i, eiOb' y M^fflr^^^l 0^. Yy-i^ y^yyx' 
IV-^^-yim^Ltzmz^ n+polyS i SrCVD^S: 
m\-^^:ib[zX^mWLLXht. JlcOb'-y hiSfflr^^ 
1 Ot tT<4n+polyS i tOfliJtC, T i N^fc'coW^S: 

fflv^Ttiv^, t.tz:icr>\::yv^mr^y\o<mmz 

ti>^-:>x. h'-yvm (z<^mmmx'iimixx\^^j:K^) 

{>m^-tt. iiO«@i:t-C<4n+polyS i . i^U^f^ 

[0026] :^mmmx'i,i, t-y vmmry^^i o t b 

■y h^c7)?g^f^t. b'-y iSrmt 
|g|7fc|H|«R<0$ft*3&«S>S, $^>t'e<0±tCb'-yMSail 

x/mAt LTfi, -7- vmB^mMmmQ t mmiz 

mitsmx'i^^j:^^tK wmLfz^m.'imm^mfm&im. 
[0027] ^mimmmmim^m^ 1 3 

l,Z. polyS ir^^l 4$rJgfS:-tl)<. C<7)j^^(i:, 
jl y -f-y^^izX hHy-^^-ycom^comz , c <50fLy^° 

^-y(7)^j:i}Hzmm.^<r>mmi:mif>jkts, ttnt lx 

ta!5fec7)S i LS I yx^-kXXm^^'^tl^ n+polyS 
i $:fflV^Tt<fcV->t. T i NW-^Ta, Ticr,Xd 
^mAiCVDX'imbjhA.X'hJ:^^. tti^mMit^ 
lifcfflttf^iV^Pt. Ru, Ir, Pd, Rh. Os, 

H f , z r'^^tii^crtmitmx'h D^mttotco mz. 

«Ru02 . I r02 ) ^i:Srfflv^-Ci>J;t'». §^.(c(4 
-e<x'i>i7)g[ii)12:fflv^f tiv^, RUO2 r02 ^j: 

tUMocvDmcoxo^cvDra-tx^m^^xm^ 
-ttiii. Jl^^^-y[H<r>mm^^<B^i-^'iti}K' 

■tiOitCRu^I r^t'Sr^S^-it^i, Ru^I 
r ^ i: cO^Ji^tiiS^tC^tri. VN* 'J riit?)aS'J2:-ri. fz 
ab. :i<r>^(7)JMX'^mLit'&^}^±.-ftZbifiX'%^ 

[0 0 28] poly S 17-7^14 J<OT 
^:?yUt^l.T i N 1 5. ^^^*v'^'Ta!«^t '5:l> P 
tl6, ^-rM'i^:?^^lli:^I.PZTl 7. ±g8«ffi 
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t^rl.Ptl8, f— >'^"J^^OS i Oz 19, ^^J-^i^ 

m&-Jjm<7}mHi. ll2WTS:fflv^Tf*^S. Ptl8, 
PZT17. Pt 1 6*-^>^-5>^^>'^°v-;5'A^ ^t'Jrt 

X^^V (DRAM) ttXttf^L, ^I^WsPZTO 

[0029] ^A-^N-i^r^rasmffii: LTI4P ti^JJrHzR 
u, Ir, Pd, Rh, Os, Hf-^. ^iXt7.(Om\M 

9v<7m^wmm ( b i ^-^tf^M. La^Y^# 

tstm^. Ba^Sr^-i-tfi^K. Cu$"&tftei^ 
IM) SrfflV^TtJrV^ ^7t (Ba, S r ) T i O3 <0i 
■3 1 0 0 &±com^m^T a 2 O5 O J: 3 

^2 0jy±Oi«^«^|g€:fflV^TtiV^. *:tSiO 

ttc^^Mb^EfS-r S C t J: *) . ^»=5:^«tt$r#-& 
=¥A'>'N-i'^'±gPfl:^i:LT{i, Pt. A 

u, RUO2, I rOim(mmimcr)hi>m'mi^^^^-^ 
[0030] ^^y<'>iS'^f&^<7miz. :^mmx'ti^ 

liZ(r)miVya-mtCUP(r)m^'0[h'^l,zX O^ifi 

<5Dj:V>Ti-^Z r^Pb^^:^7)S?-^t;^$r=^f-^^^•^^^gP^0 
ti^tt^^^bL^-rt^tfOT', jTVy-TE ostein cv 

DSiOjM^. p I Q^b'<7)^tm^m^m\'^^coh 
[0031] ^^N°>'^ffli5ii^€sgM2 om^comz. 

LT«, n+polyS i ^Wer>^ 0^%»S i L S I 

mx'mmuzmmmimt:m^^tLi£X\^L. ^<Dhh 
mm.<r>^>,z\t. cvDm:}£^m\'^xmn/m^^n. 

mtixlii. \ ^ . :i^mmmX'\iV- h"^ 3 2 ^ 7"^ 
-hmffi2 12-l2^mL-CS>l.*^ DRAMKlf^OJi 

[ 0 0 3 2 ] 12 1 {zii^ ^ t U •fe;l^c7)Bliffillco, 7* W 



^^{z2mm^<n^m^mm.Lx. ^t'j»f^2r$ijffli 

m\m^^<r>x''-m-rh. 

[ 0 0 3 3 ] 11 He* LfzWit. X'cr>m^1jmcr, 0 *> , 

polys iy'yyi4mmm<r>m^i3m^. 02-119 
xmm-rt> m2i,z7r:-txoiz. poiysir9^i4?^ 

mtm. TiN15co^$-, X>'N°-y^ffiSrfflV^T5 0n 
mm^-t^o Zcoma. ^-v>'NV^'«0TgP«fiiOPt 1 
6 irpolyS i yy^l 4 i: <7)IS|-eil^ T&sffiifcfl. CI i: 5: 
|J5<'tt«i:^«1t^^*-r-l. (^N''Jri4) c7)-C-J>ix(i\ 

mxmmi^txi,x\^\ 

[0034] C:<7)Ti Nl 5±tC, Pt 1 6cO]K^;^>'n° 
•/^a{CJ:'9 2 00nmJ^^-rS. C:<:^M{±. 
:5'cOTgPSfiBi:=&?.. mmimtLXii. Pt(Diol>z 
mit^tiiz<\^ilpinijL<iii r^Rxi, PdcTJidtc: 

K-fCifet^mtt^^-r^Jl^f. l>t<{il rOj ^RuO 

mzx:hi&mmmmtfiX'^^£^^cox\ m -^mmi^^^ 
y^i^i!^imm-&<7)izmtL\>^m-[xhh, ^mmmx- 

Pt 16i^ll/i:5r20 0nmJ;-fl.£7){i, PZT17<7) 
?g^tCi2:®=5riS^LSfei!aai*teP 1 1 6'4>2ri**^l£BJc 

Ti Nl 5cOK-fk&ffP;cS^i:*Jt:'#Sc7)^ic>tf. Pt 
1 6<r)m9-^^LXi\'\ 

[ 0 0 3 5 ] iJCtC. PZT17S:X>'N°-y:J'i£(Cj:'915 

^mx-mmtfzfS'rxi.i. pzti 7io^^tt*<sv^/t 

^m&i^O. m^miOtlatom . 7 0 or, Imi 

--?;Pr--;I^&J:ffli^^ i: , SmM.^\M<^^^X'i^^B 
immmtl^X'^ ?>er>X\ TINI 5<7)gKt;<^)|SlS2rffli;i 

^ztti-x'^^. tcfcb. m^iD^i^zx^tmxh, p 
1 1 6cr,m9'^^m^^<ommmzi'o. mm±^m 

[0036] ^mffmt LXti. P b ( Z r . T i ) 
O3 JoJ:i/^ix(cLaSrF-rt^ci.<7) (PLZT) ^ 
SrBizTazOg cr>J:o ^3Sl^mf*«^cO{5*HC, 

(Ba. Sr) TiOj ^SrTiOj «7)J:3^^* 
*n 0 0ti±cOJ^??3S:fflV^Tt<J;^\ tfzTaiOf,(7) 

xo^j:mmmti^2oi^xt(7y^mm?:m^^xi>x\>\ 
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[0037] ±Ummt^hPt ISS-Xys- y^ 

I rOz -^RuOz 

[0 0 38] <?:t;:. ^^^•<i^i'x.y-}-y^m<r>'?:^^^ t 

[00 3 9] <XtC. SiOa 1 9 ^rjDX-rS^^i^eOWi^' 

[0 04 0]<5:4=, SiOa 1 9 SrXy f-y^ V-v'' 
Xhv;^^'2 2?:^^Sii:fcJ:'5. UStc^-tJco 
J—jm^iOS i O2 1 9SrJB^-r'S.« *SIM0IJ-C' 

^^•Jm»C^OS i O2 19^m^-tt. ZcnB^Tit. CF 

S i O2 cr,^^i:m^(r>S i O2 H^-f x-x^>i7'tcJ: 
^ {: A r X>' -y ^ ;5r fc' T-x -y f-y N' -y ^ "t ^ C: i: J: T 

zcoJ:d^j:7—ym^^n^c:tti'^x^i>. 
[0 04 1 ] <>:tc;. ^cos 1 O2 1 9$-r->'N"7X^'fc 

mx'i,t . K 5 ^ X -y yymw^m^ ^x . 

A r ;>yx SrBE^J 1 0 mTorr, R F 5 0 0 WcO^ft^T^^t 
■yrJ'X-y^-fi.i:. X>y^jSjg2 0nm/min T'X-yf- 

y^^X'^i,. siOi i9tcr)mwtii2xh^. K5 

>f j:-y^>'^':^Si: LTJi. F^C 1 r^ri: Sr•^^ 
/fy N o y ym;^:^ ic; J: 5 H 7 -f X -y ^ >' ^T' i V ^ . c: 
cox-y^>'^mTB#c7)|ff®?^^^(i, ia4^7)J;5tc^.|.. 

ZX\ O2 1 atm, 5 0 O^Cco^n-X'S Omin 
Sr^T^, Zcr>m}:mizXK). P t 1 8/PZT 1 7#ffi 

SiS^tP^rO, iffitfe^bttiOS i O2 1 9 

Sr7^->'N°v;?>^i: LTfflv^'l.iOt'. Clco^JOaicJ; 

K 7^ X -y ^yi^'Jui^J^tg^z^l. . 
[0042]<Xl:. PZT17S:, S i O2 19Srx- 

flaKii, ArtcF, ^-;iSri : 1 tc?g^L/c*';'.$-ffl 

V^T. ¥ff¥^Sc7)X y^>-;/^St:'RF5 0 0W, S. 
ijlO mTorrT\ P Z TX y ^aJK76*4 0 n m/min T' 
X-yf-y^-r-i.. PZT/SiOj jMm{±l-C$).|.. 
C <0X -y ^ y :/{C , A r 7' 5 i;' tC i l> n' y ^' 



yjki}x{.z i s H ^ X y ^ v^T t i v 
[0 04 3]<>:tC. Ptl6Sr. S i Oj 19S-r->'N' 

-fX.yf-:^:/{±, Pt 18<7DK7-<X-yf->'^t|31«tC 
[0044] TiNl 55:, S i Oj 195rx- 

n-^x'^hy^xm^^x^ Yy-cr. y^y^^-ri, :$imm 

mxU. SFg ;<?x$rffl>'^T. ju^H^^x-y^^i/^ 
STjw^4 0 0W, E:^3 2mTorr, RF^sMTXSW 
T\ T i NX-y^aJS*n 0 0 nm/min fx-yf-y^^ 
f-i.. diOX-y^v-i/T'li. C I2 XrxSrfflV^TtJ: 
V^. TiN/SiOz aSltt»i2T'3!>|.. Clc^JX-y^y 
^txm^hh t , Brffi?^tt{iia 5 (C^-r ct 3 tC'Sr^ . S 

1 O2 1 9 O^MJIti , ^mmXii 1 0 0 n tnT'S) 

I., c:c7)«ii;s{i, x>y^:^i?'ifem:il.sm^s i 

02 1 9<^1affi8Jij?t=i:0^i?-&«O-C, ig^fciStT^^ 

[0045] mzmsi,zir:-tx 0 iz^ ^-^j^>-^mi^ 
fiisiS2 0S:Jt«§*s. z<r>mmmt Lx BP SG^ 

tC(^>S=5r¥a=5r*ffi*^';i^B#,'±-T-J^«T'i' i. . x -y f-^N' 
■y i^Ste^C M Pg»^^fflv^n«Tii^«ffi*^'#ixS 

(ox\ x/'<'y:?imm^cvDimfs^j:b'i:m\'^xi>i. 

v\ Si02 i3N4^S:<Si.{fiV^. tfz 

[0046] 07fc^-^J:3tC. ki^'J^^hVXiJ' 

2 3^Uy^/77^'-tcJ;0»^-ri>« ClcOPS/Xhv 
Xi?2 3S-fflV^r. Si02 1 9$r^'5-fx•y^yJ7'•t 
|.. ^coF^-^x-y^Vi^ti, ii^WS i O2 H5-^x 
>yf-y^S5:fflV^iitfi:V^, 2 32:^ 

-t-g.t, mmWU±m8(r)Xol,z^j:t. 
[0047] <J:(C. ll9tC:T^-rJ:dtI. W2 5^1ta 
L, ^S^';^hvx^2 4S-m-r'S.. W 
2 StiX^N'-yrJ'StCj; 02 0 0nmS:it«^-l.. WcO^^ 

ffi^5i:*«^*^.<^S«HT'^x•C t J: v^. U'Jxh^x^2 

4Srffll^-CW2 5^h'7-fx-y^v^^fru-vXh-?X 

^'2 4^K?*-r^i:, 0uc^-r<ta^, mmm^t^j: 

[0048] Si02 19i^^l,Z^LXt^hrU- 
hWM2 1^m^-t^y}&ii^ti^tl^f3K H7-fX-y 

f-yi^m*LJ;^t-rs%^ic«i, ia7oi/i/xh^ 

X:? 2 3$rS i O2 1 9^v^^'>:f'mz^lZ-^h-^^ 

ititm. siOi i9oh'7-fxy^ y^^mz.TMt^m 
n\imm<<zmmx'$ih. ttz. sio^ i9SrHF* 
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mm^t'^m^^x^:c-y hm^-th:fimxu, pzt i 
ihmmtxLto. tfz. si02 i9(Dtmmm 

Sr. oi'y^yyMIRitlz^tXT i N 1 5<?5X yf-y^^ 

f^Tmzm^-ti>mmt-ttii£. mi±iis i 02 19 

X ./ ^ y ^i*g^^li3&««, 0 , Z(7)Xo ^msfX'HT i N 
1 5Xv^>-i/|^T^(cPt 1 8*-'"fflix-CL*ofcO, 
SiOa 1 9*»'^^-C L*o?^cO-r-5.SP^i-*^'T'#T^ 
t 0*^'iSTt--l.iOT\ T i N 1 SX-yf-^-^^^TB^t^Si 

P 1 1 8±tc, ^-■'W^cns i O2 1 9*ias J: 

<m^mmx'hh. 

[0049] (mmm2 ) :^^Mcr>i,3.t-<r>^m^ . a 
1 osrfflv^-ciKHj-r^, :mmmx'it. ^f-v^N-i^^j'K^ 

2 6u±mmmti^$>h<DX\ ptisx-yf-^:/^ 

RUO2 2 6*^'i5«tt-e?).g.;t46, ^<r>±i,zm.my°]^~ h 
mm 2 1 Lxmmm^m^i-^ z t t^x-^ s . r 

UO2 26CO^^:bO{3. I r O2 WNc7)J:3^^ 
[00503 ( 11)11011 3 ) ^HJfetFlTii , *%B^^:frft 

[ 0 0 5 1 ] ai 1 (c. *^B^tci>{t-?.;<^ 

3c^-fe;Ut. ^■\'>'N'i^:5'S:f -y hil±i::j^^-rSCOB 
(Capacitor Over Bitline) ffiJti; SrfflV^SU'f T'? b 

TV^^irV^) (it -y h^SOS^rtn-tTi^ffllllSS (H^L 

3 0 8c7)Sgggp^{i, Ti?^^ -f :?'«1*3 1 8</)-^izm 
f£L^>:f 'y hWMy"y^3 0 7 cogP^T $>-!.. b5>'i^" 

x^K7)mmi. (y-hmm) sost^io^ij 

rsOV-KH (y-b^) 303ji. ^ia 

*>^=af-\'>'-?i^:J'g|53 2 0^{i. ^-v>'^°£^:?fflr7^■3 1 
iSrtn-LTgf^f ^f-v>'N-v-:J'gP3 2 0{iTU'-h^ 

msi e^irtx. mmw (h^kLtu^stv^) 

[00523 Z<7)^mu-( h<7)m 1 ^^(4. V- 
HfS3 0 3 23|s:tC«LTri/-h«ffi3 1 6 J 



^im^^tiT^m^^^&mm^^^iz^j:^. ^mmmx- 

a. y-H^22|s;lci^tTru-hSfii$rl*iOWco 
lll*tci^LTr^-h««i$: l*fcLTt IVit. 3 

htrv—vmm<7i^&¥±^<t{:'^x. mmmmzi: 
mmzx -> X ^(n^m^h-i x<h. 

[00533 ZCD^mu^ T'^ hom20#SS{4, 

-hmms i6iv-¥m (y-hmm) 303^111- 

1 6<r>'mLi:mmmzx mm^h t^^z. ^cr>w& 
^ 7- Hn 3 0 3 (Tim^t mm Lxmm^h z t t^m 

[0054] (mmA ) S 1 2 2|Ef6BJfct5tt2>^ 

■yh1&3 0 8^l(YLXmmm^ (H^LTl-^^V^) {C« 
i^^ilTV-'l., h5>'i''X:5'i:b'/h»3 0 8<:0«MgP 
T^T-^vrW&S 1 8<J5-|St3jg{ftL!tf >y 

fflr 5 ^3 0 7 cosK:5)-f$) I. . h 5 ^ i^'x ^ (ommi . 
v-Ym{y-hmm) 3 0 3(,zi:mm^ixh. z.(r> 
'7-m(y-h««i)3 0 3«4. wsmn (la^Lxv^ 

U3 2 0^(4, ^■v>N°i^^'fflr5i5^3 1 1 ^iiV.X^m. 

[00 553 J:£0¥ffil-^r'>hc0^1c7)^«gt{4. b'>y 
h^3 0 8 l*tc:S?tfC7V-h«ei3 1 6Sr 1*2: 
iei8-r'l.::i:T*>S, io±d^:L''fr'>hi:-f S^t 
ri— hm3 1 eco^S^a^ODRAMJ: 

mmmxiifm-thzbtmmz^j:^, ^(ritzu^. mm, 

\i, t' y Mgi^tcJ^tTy-p-hm^ i*oi?iJtc-^ 

m«g<7)§**^:^ %<ts:-^x.mmmz^h mmm l 
^<r>mmimo'3X<h. 

[00 56 3 COTSl^-f r'>Nc7)Sl20#ffi(4. 7V 
-h«S3 1 6$:b'-y hi«3 0 8i:|SJ-:^f6](Cidl|-r^ 

citT'ife-i). z<r)tiih. ru-M;®3 1 eomci^ii 
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[00 57] 111 3tc, *^Hfl{cfc(tl.^ 

ll-fe;UiOh7>'v:^^ (ia+T'{iBJietTV^:^v^) Jih' 
•y MI3 0 8€::rf L-CjgiaiHlS& (H^tTV^^V^) i,zm 

V-Hi^(y-h«ffi) 3 0 3fciO*iJffll$ix€.. CICO 
V-HJSCy-hflSDBOBJi, JSjailIS& (I1*LTV^ 

953 2 0^J4, ^-r^N'i^^^fflr^iJ^B 1 1 &:ft-t-cm 
■r-S>. ^A'^fi'^'SI53 2 0{4r^-h«fli3 1 6$-:ft-L 

too 58] CLCOVSl^-f r'>hC0llliO#M(4, DR 
AMi&f^$:±i:#i.T— o<7)r^-h«ffi3 1 6T=5f^ 

:J35r+^{c:;^#<-rti(f. -^-m^t/mi^i^-^^X'hh. 

[00 59] 

yy<.-i^^m^'ti>;ittfix'%. imm(r>^\^^^^ 

[HilojSm^SiH^] 

[01 ] *^BBco-||MMT*l.^«s^*'Jco|Frffl 

m. 

[112 ] **B^«o-lfelSfiaiT'fc-l.^«cSlsro-fe^c^ 

[01 0] 




2«-RuOe 



[03] *%BB<^SSr||Jfem'*S^«silSro-b>^ 
COi^BJ0. 

[04 ] *l6HB<^|gH|ISSC»|-C&l.^f*^llro-feX 

oSiBJ0. 

m5] :$:^m(ommmmmx'h^^mi^mm.ru-tx 
mei ^¥m^^^mmiX'f>^^^i^m.ru■^x 
m7]^^meom:f^mi&mx'hh¥m#.mmra-t^ 
[08] :^?mr>f^^mmx't>t^^i¥mmrx:l^kx 
[09] :^^m<7)mj\mmmx'^^^^i^msir\:3-k:^ 

[010] *%HJ<omZSISt«F!|-C'S)^^fi|5^^:Uc7)Bf 
90. 

[011] :^^mco-mmmx'hh^=tv^fu ■ i^>f r 
[012] :^mMcr)m-mmmx'ht^'tv -tfu ■ 
[013] :^%m<r>mE.mmmx'hi>s>('tv-^fi^ ■ 

4"-Si02 , 5-t£t!tii. 6 
•9-. Y-V-Ki^ffl^igEffiaM, 8-'7-h'aiail¥ffl 

-fbffii^iii. g -va-ftitei^fflifflffiiitmaigi. lo-b'-y 

aiK, 1 4--polyS i r^i?'. 15-"TiN, 1 6---P 
17-PZT. 18-Pt. 19-Si02 , 20 



[01 1] 



Bll 
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mi] 




1-st IMS 
4-Si02 



i3-*7&^tig»nsieiiCiBrai 

15- "TIN 

16"Pt 

17-PZT 

19- SiQ2 

20— ^♦/ts^i 



m2] 




1- SI 2145 

4-S102 

9».7ffi{t:IMUIffil»MHIfll 



12-1:: V hfinstm^ia^kiBU 

15- T1N 

16- Pt 

17- -prr 

18- Pt 
1fi"Sl02 



Si3 




4-S102 



i3-¥i&fke«iAie«i»afli 

u -ptrty SI y^i' 

15- TIN 

16- R 

17- PZT 
18"-Pt 
ID^-SIOZ 



g)4 




1-Si«S 

2 -ai^^W^ Si02 

4-Si02 

7"7-K»ffliea«Ba 



l2 -t5v hlfttt«t^iB<blMa 

13- -?i@ib«iftMfaafttta 

14- potySI T/^^' 

15- TlN 

16- R 

17- PZT 

18- PI 

19- SI02 
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SIS 



[US] 




4-S<02 



14- -poly SI r^^^ 

15- TJN 

16- Pt 
17 -PZT 
18"-R 
19-Si02 




1- 

2" 
3- 
4- 
5- 
6- 
7- 
8-- 
9- 
10- 



H'H^M Si02 
-SKXS 

mm 



l9-¥@^ba»UUilHMi«IB 

15- TW 

16- "PI 

17- -PZT 
1S--R 
1»-'Si02 

21 "ru-H 



[117] 



[08] 



BI7 



1SI8 




1-"S1|^ 

4-SI02 

7"-7-KmttMIIBI 



l3-^i&^bl&fiMag&«BIX 

14 -poJy Si 
IS" Tin 

16— Pt 

17- PZT 
ie-Pt 
19»Si02 

23 " U -✓a hTajr 




1'-' SiHfi 

2 "Jl^ttffl Si02 



14- '-polyS!r^^' 

15- TIM 

ie-Pt 

17- -PZT 

IB—Pt 

10"SiO2 
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[129] 



[01 23 



B9 



mi2 





316 



2- 1IHHmm Si02 

3- 7- Ka 

4- S102 

5- KIMff 

8-7- KaasTO{ug»fli 



15- "UN 
ie -Pt 

17- -PZT 
IB- "PI 

2S-W 




(51) Int. CL 6 mmm- fi 

H 0 1 L 21/822 H 0 1 L 27/10 6 5 1 

27/10 4 5 1 



